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RECORD OF REVISION ( 2 ) T i t l e
ENRAF SERIES 854 ADVANCED TECHNOLOGY GAUGE (ATG) ACCEPTANCE TEST PROCEDURE
1.4.3 Quality Control is responsible for witnessing the tests, signing the data sheets tag" on the gauge after successful completion of the test.
when testing is completed and placing a "green The gauge d i s p l a y s t h e l e v e l i n decimal inches. An analog output signal transmits t h e l e v e l data f o r remote data processing. I n densitometer mode, t h e p r i n c i p l e o f operation i s s i m i l a r . The gauge measures the weight o f t h e d i s p l a c e r a t various l e v e l s w i t h i n t h e product and compares t h e measured weight w i t h t h e known clean weight. The e l e c t r o n i c s then use t h i s weight d i f f e r e n c e along w i t h the known d i s p l a c e r volume and area t o c a l c u l a t e product d e n s i t y . It should be noted t h a t t h e o n l y d i f f e r e n c e between t h e l e v e l measurement gauge and d e n s i t y measurement gauge i s t h e i n s t a l l a t i o n o f an EPROM (Eraseable, Programable, Read Only Memory) c h i p i n s t a l l e d i n t h e l a t t e r .
I t s l e v e l measuring E l e c t r o n i c s w i t h i n t h e gauge cause a servo motor t o
TEST CONDITIONS AND EQUIPMENT REQUIRED
The equipment l i s t e d below i s required t o perform t h i s procedure. 
NOTE:
The commands typed on t h e PET or computer are shown i n square brackets " [ ] " (The square brackets are NOT t o be typed as p a r t o f t h e command). Included i s any a d d i t i o n a l information the command requires. A f t e r t y p i n g t h e t e x t w i t h i n t h e square brackets, press t h e ENTER key. e r r o r i s made during the t y p i n g o f t h e command, use t h e backspace (BS) key t o d e l e t e t h e e r r o r .
A f t e r e n t e r i n g a command, t h e PET or computer w i l l g i v e one o f two responses: The f i r s t response w i l l show t h e entered command w i t h an "&" character a t t h e end (i.e. "TG&"). This response t e l l s t h e user t h a t t h e gauge accepted t h e command. two d i g i t command ( i . e . TG) followed by a " ! " and a three d i g i t e r r o r code (i.e. "TG!053").
This command t e l l s t h e user t h a t t h e gauge d i d n o t accept t h e command. For a l i s t o f e r r o r codes, see t h e Enraf 854
ATG Level Gauge I n s t r u c t i o n Manual, section 12.4.
I f an
The second response w i l l show t h e PROCEDURE NOTE I n t h e f o l l o w i n g steps, i f values are requested, t h e values s h a l l be recorded i n t h e Test Execution Data Sheet (located a t t h e end o f t h i s procedure) f o r t h e appropriate step number i n t h e Value column. I f v e r i f i c a t i o n i s requested, w r i t e accept i n t h e accept/reject column i n t h e Test Execution Data Sheet f o r t h e appropriate step number.
I f an e r r o r occurs i n any step, an exception w i l l be entered i n t h e Exceptions Data Sheet l i s t i n g t h e step where t h e e r r o r occurred, and a general d e s c r i p t i o n o f the e r r o r . Corrective .actions s h a l l be i n accordance w i t h s e c t i o n 3.0. performed a t any time a t t h e Test Conductor's d i s c r e t i o n . Mount the gauge per the 854 ATG Level gauge I n s t r u c t i o n Manual. Provide e l e c t r i c a l connections t o the gauge per t h e 854 ATG Level Gauge I n s t r u c t i o n Manual, the National F i r e P r o t e c t i o n Association (NFPA 70) National E l e c t r i c a l Code.
I n s t a l l the drum and d i s p l a c e r per the Enraf Series 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.4.
Unlock t h e servo motor p r i o r t o connecting power per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.5.
Connect the PET t o t h e o p t i c a l p o r t located on t h e s i d e o f the
Connect the gauge t o a 120 Vac (t/-5 Vac) power source, per t h e 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 4.3.1. The d i s p l a y screen on the gauge w i l l show one dark l i n e . A f t e r approximately 20 seconds, the d i s p l a y w i l l show t h e gauge i n i t i a1 i zing.
Configure t h e gauge per Appendix A. ; 2.1.7
Ensure F5 equals 18/28; I F NOT, THEN <F5>, <ENTER>, <ENTER>.
CHECKING FOR ERROR CODES
INFORMATION
Record any e r r o r s on t h e data sheet. enter it as an exception. displayed.
displayed. Record v e r i f i c a t i o n i n t h e data sheet.
V e r i f y t h a t EPOOO i s Record v e r i f i c a t i o n i n t h e data sheet.
Enter Command [ES]
= "SPU e r r o r code". V e r i f y t h a t ESOOOO i s
TESTING THE LEVEL GAUGE OPERABILITY
INFORMATION
This section enters data into the memory of the level gauge.
These values tailor the gauge for the specific tank.
Enter Command [UN]. This command unlocks t h e gauge and allows t h e d i s p l a c e r t o move downward t o t h e f l o o r o r o t h e r hard surface.
NOTE:
If the displacer does not move downward, check to make sure that the drum moves freely on the bearings. I f the drum does not move freely, perform the drum bearing removal /reconditioning procedure in Appendix B. force transducer using the procedure in Appendix C. . This command e n t e r s p r o t e c t i o n l e v e l 2.
2.3.3
Enter t h e f o l l o w i n g parameters i n t o t h e gauge ( V e r i f y proper parameter e n t r y and r e c o r d t h e v e r i f i c a t i o n i n t h e Data Sheet):
[ "HIGH ALARM" parameter) "LOW ALARM" parameter) "LOW LOW ALARM" parameter) "MOTOR LIMIT SWITCH LOW" parameter) "REFERENCE LEVEL" parameter)
2.3.4
Enter command l A R l This command d i r e c t s t h e gauge t o accept t h e c u r r e n t v a i u e -f o r "RL".
2.3.5
Enter command [EX] .
P r i o r t o executing step 2.3.6, v e r i f y t h a t t h e opening t o t h e gauge f l a n g e i s blocked so t h a t t h e d i s p l a c e r cannot be r a i s e d up I i n t o t h e drum housing. Enter Command [ C A I . This command r a i s e s the d i s p l a c e r . V e r i f y t h a t the d i s p l a c e r r a i s e s up t o the gauge f l a n g e and stops. Record the v e r i f i c a t i o n i n the data sheet.
Enter Command [UN].
A f t e r t h e gauge s t a b i l i z e s , v e r i f y t h a t t h e l e v e l reading i n t h e gauge LCD d i s p l a y i s reading w i t h i n 0.10 inches o f the RL value programmed i n step 2.3.3.
Record t h e v e r i f i c a t i o n i n the data sheet.
Enter command [TG] . This commands t e s t s the gauge V e r i f y t h a t t h e d i s p l a c e r r i s e s a couple o f inches and then goes back down t o t h e RL. sheet.
Record the v e r i f i c a t i o n i n t h e data
DRUM CIRCUMFERENCE VERIFICATION
2.4.1
Enter Command [DC] . This command d i s p l a y s the preprogrammed 2.4.2 V e r i f y t h a t the drum circumference value displayed (DC) i s t h e same as t h e value f o r the Drum circumference found engraved on t h e w i r e drum. Record t h e value i n the data sheet. I f t h e Drum Circumference value engraved on t h e w i r e drum does n o t e x a c t l y match the preprogrammed Drum Circumference (DC) value, drum circumference.
perform steps 2.4.3 through 2.4.5, otherwise go t o step 2.5. Note t h a t d i s p l a y on computer i s i n meters, and engraved value i s i n m i l l i m e t e r s . This value i s displayed i n s c i e n t i f i c n o t a t i o n .
The Val ue w i 11 1 ook 1 i ke "DC=+.33000000E+00". 
NOTE:
This value i s displayed i n s c i e n t i f i c n o t a t i o n .
The value w i 11 1 ook 1 i ke "WQ=+.22300000E+03".
2.5.5
V e r i f y t h a t the WQ value i s w i t h i n 3 grams o f t h e weight engraved on the d i s p l a c e r . Record the v e r i f i c a t i o n i n t h e data sheet.
If the value for WQ is not within 3 grams (.00300000E+03) of the weight engraved on the displacer, calibrate the force transducer per the force transducer calibration procedure found in Appendix C. After force transducer calibration, perform steps 2.5.3-2.5.5 again.
Document this calibration as an exception.
I I
The previous step is not required for densitometer testing. force transducer calibration is routinely performed for A densitometers in the following sections.
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TESTING THE DISPLAY (Densitometers Only)
This s e c t i o n t e s t s f o r proper communications and t h e a b i l i t y o f t h e gauge t o change from t h e Level Display t o t h e Analog Display. The
Analog Display w i l l o n l y be used f o r diagnostics during gauge operation. The Level Display w i l l be used during normal operation.
Enter these commands from t h e computer t e r m i n a l .
2 . 6 . 1 Select i t e m 2) SEND ITEMS from t h e LOGv18 menu.
. 6 . Press F2, enter 00, and press ENTER t o address t h e gauge (TA=OO).
The transmission address o f t h e gauge i s displayed i n t h e second column a t t h e bottom o f t h e screen.
Enter command [Wl=ENRAFll t o enter p r o t e c t i o n l e v e l 1 2 . 6 . 4 Enter command [OF=J] t o enter t h e analog d i s p l a y format J .
Enter command [EX] t o e x i t p r o t e c t i o n l e v e l 1, s t o r e t h e changed
data and i n i t i a l i z e t h e 854 ATG. Figure 7 . 9 (page 29) i n t h e 854 ATG I n s t r u c t i o n Manual.
RECORD VERIFICATION t h a t t h e analog d i s p l a y (format J ) screen i s displayed on t h e gauge a f t e r i n i t i a l i z a t i o n . See
NOTE: The terminal d i s p l a y w i l l not show t h e format change u n t i l t h e F2 key i s pressed and then t h e ENTER key.
2.6.7 Enter command [Wl=ENRAFlI t o enter p r o t e c t i o n l e v e l 1.
. 6 . 8 Enter command [DF=BI t o enter t h e d i s p l a y format B . 6 . 9 Enter command [EX] t o e x i t p r o t e c t i o n l e v e l 1. s t o r e t h e changed
data and i n i t i a l i z e t h e 854 ATG.
DENSITY CALIBRATION SETUP (Densitometers Only) r-INFORMATION
The drum circumference value, provided by t h e manufacturer, i s used i n c a l i b r a t i n g t h e gauge f o r changes i n l e v e l . The value i n s u r e s t h e gauge r e p o r t s l e v e l changes accurately.
. 7 . 1 Enter command [WZ=ENRAF21 t o enter p r o t e c t i o n l e v e l . 7 . Enter command [SM] t o e n t e r t h e maintenance mode . 7 . 3 Enter command [GU] t o r a i s e t h e d i s p l a c e r and e n t e r command [FR] t o stop t h e d i s p l a c e r .
view, and can be e a s i l y accessed. RECORD t h e l e v e l value.
Raise t h e d i s p l a c e r u n t i l i t i s i n f u l l CAUTION: When e n t e r i n g t h e [FR] command, be aware o f t h e t i m e
delay between e n t e r i n g t h e command and t h e d i spl acer stopping .
. 7 . 4 Enter command [SO] t o e x i t t h e maintenance mode
. 7 . 5 Enter command [MZ=+xxxxx.xxl t o e n t e r t h e l e v e l value recorded i n
The gauge w i l l a u t o m a t i c a l l y r e t u r n t o
. 7 . 3 as t h e Lock Test motor l i m i t s e t t i n g . o f proper value e n t r y . t h i s l e v e l d u r i n g a LT ( l o c k t e s t ) command.
RECORD VERIFICATION
. 7 . 6 Enter command [WT=EDDI t o d i s a b l e t h e w i r e -r u p t u r e detection.
RECORD VERIFICATION o f proper value e n t r y . The d i sabl i ng a1 1 ows f o r c a l i b r a t i o n .
. 7 . 7 Enter command [EX] t o e x i t p r o t e c t i o n l e v e l 2. s t o r e a l l entered
DENSITY CALIBRATION (Densitometers Only)
INFORMATION
Density c a l i b r a t i o n r e q u i r e s t h e gauge t o be f u l l y operational. When exchanging items hanging on t h e wire, make sure t h e gauge i s de-energized t o avoid damage t o t h e f o r c e transducer. Be sure t o m a i n t a i n some t e n s i o n on t h e w i r e w h i l e changing weights t o prevent t h e w i r e from u n c o i l i n g from t h e drum.
No l i q u i d i s r e q u i r e d f o r t h i s c a l i b r a t i o n .
Replace the d i s p l a c e r w i t h the 259 t e s t weight on the measuring w i r e .
CAUTION: When exchanging items hanging on the wire, make sure t h e gauge i s de-energized t o avoid damage t o t h e f o r c e transducer. Also be sure t o maintain tension on the w i r e t o avoid unraveling the w i r e from the drum.
Enter command [UN] t o release the t e s t weight.
Enter command [BT] t o begin a balance t e s t . The ATG w i l l now f i n d Wait u n t i l 2.8.4 Enter command [BF] t o request the measured average frequency a f t e r
Do n o t y e t t h e average frequency corresponding t o t h e 259 weight. t h e t e s t has been completed. completion o f t h e balance t e s t . reprogram t h i s value i n the gauge. completion o f a l l f o u r c a l i b r a t i o n measurements.
RECORD the frequency. Reprogramming must be done a f t e r 2.8.5 Enter command [UN] t o release the t e s t weight. 
Enter command [LT] t o r a i s e the t e s t weight t o t h e MZ
Enter command [LT] t o r a i s e t h e t e s t weight again.
Replace t h e 759 weight with t h e 150g.
Enter command [UN] t o r e l e a s e t h e t e s t weight.
Enter command [BT] t o begin a balance t e s t . The A G w i l l now find t h e average frequency corresponding t o t h e 25gt15Og test-weight combination. Wait u n t i l t h e t e s t has been completed Enter command [BF] t o request t h e measured average frequency a f t e r completion of t h e balance t e s t .
Replace t h e 1509 weight with t h e 2259 weight.
Enter command [UN] t o r e l e a s e t h e t e s t weight.
Enter command [BT] t o begin a balance t e s t . The ATG will now f i n d t h e average frequency corresponding t o t h e 25gt225g test-weight combination. Wait u n t i l t h e t e s t has been completed.
Enter command [BF] t o request t h e measured average frequency a f t e r completion of t h e balance t e s t . Enter command [UN] t o r e l e a s e t h e t e s t weight. Enter command [LT] t o r a i s e t h e t e s t weight again.
Enter command [W2=ENRAF2] t o e n t e r protection level 2. Replace t h e t e s t weights with t h e d i s p l a c e r on t h e measuring wire.
RECORD VERIFICATION
RECORD VERIFICATION of proper value e n t r y .
RECORD VERIFICATION CAUTION:
When exchanging items hanging on t h e wire, make s u r e t h e gauge i s de-energized t o avoid damage t o t h e f o r c e transducer. Also be sure t o maintain tension on the wire t o avoid unraveling t h e wire from t h e drum. 
TRANSPORTING THE LEVEL GAUGE
CAUTION
This s e c t i o n prepares t h e gauge f o r t r a n s p o r t . The motor must 2.9.1 I f t h e l e v e l gauge d i s p l a y i s n o t i n FORMAT B ( s e e t h e 854 ATG Level Gauge I n s t r u c t i o n Manual, Figure 7. 3), e n t e r command [Wl=ENRAFl] . Once i n Protection Level 1, enter command [DF=B] ( t h i s command switches the gauge t o d i s p l a y format 6). Enter command [EX] .
I f using a computer f o r the t e s t i n g , l o g t h e gauge data onto the computer (see Appendix A).
2.9.3 Disconnect the gauge from the power source.
2.9.4 "Lock" the servo motor, per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.5, p r i o r t o t r a n s p o r t i n g t h e gauge.
2.9.5
Remove t h e drum and displacer, per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.4, p r i o r t o t r a n s p o r t i n g the gauge.
2.9.2 2.10 DATA 2.10.1 Mail a copy o f the completed data sheets, vender information, and hardcopy o f the l o g f i l e t o J . H. Huber a t T4-07.
EXCEPTIONS TO ACCEPTANCE TEST
Exceptions t Test approved w i t h exception (i.e., rerun o f t h e acceptance t e s t unnecessary).
E n t i r e acceptance t e s t t o be repeated a f t e r t h e discrepancy has been corrected.
ATP step(s) a f f e c t e d t o be repeated a f t e r the discrepancy has been corrected.
TEST DATA MANAGEMENT
The t e s t data s h a l l be entered on t h e attached data sheets. Witness signatures a t t h e bottom o f the data sheet i n d i c a t e s t h a t the witness agrees t o t h e accuracy o f the data recorded and comparisons made.
Upon successful completion o f t e s t i n g a c t i v i t i e s , t h e master copy o f t h e DATA SHEETS w i l l be signed by the Test Witnesses. An appropriate "Acceptance Test Report" s h a l l be generated t o p u b l i s h the r e s u l t s of t e s t i n g a c t i v i t i e s .
ACCEPTANCE TEST REPORT GUIDANCE
The data sheets which are completed dur included i n t h e Acceptance Test Report. using t h i s procedure, a d i f f e r e n t data and added t o the ATR as a r e v i s i o n . Power up PET/gauge as required.
2. Enter t h e TA command, note t h e gauge address displayed in t h e PET d i s p l a y , ( i . e . TA05).
. Disconnect t h e i n f r a r e d connector, and connect t h e computer and PET t o t h e gauge per
4 . Place t h e PET in SETUP MODE by pressing keys control-esc a t t h e same time.
5. Press t h e down arrow (1) on t h e PET keyboard u n t i l MODE i s displayed a t the top of t h e PET d i s p l a y .
Press t h e r i g h t arrow (+) u n t i l t h e cursor i s underneath RS232.
7. Press t h e down arrow (I) u n t i l t h e display on t h e PET reads "RS-232 Baudrate". 8. Verify (and i f necessary c o r r e c t ) t h e cursor i s underneath 1200.
9 . Press t h e down arrow u n t i l t h e PET display reads SETUP MODE, and then press, control-10. T u r n on t h e computer, respond no t o accessing network resources, push any key t o 11.
esc a t t h e same time.
continue.
A t t h e c : \ > prompt on t h e computer display, access t h e logger d i r e c t o r y by typing, cd\l ogger I 12. S t a r t t h e logger program by typing, LOGV18 13. Use t h e computer arrow keys and highlight item #1, "Setup system", then press t h e e n t e r key.
ENRAF SERIES 854 ADVANCED TECHNOLOGY GAUGE (ATG) ACCEPTANCE TEST PROCEDURE
APPENDIX B
DRUM BEARING REMOVAL/RECONDITIONING 5.
10.
11.
Disconnect t h e gauge from the power source.
"Lock" t h e servo motor, per t h e 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.5.
Remove t h e drum and d i s p l a c e r per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.4.
Use a PLD t o l o c k o u t power.
Remove t h e drum s h a f t bushing from t h e gauge per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Figure 9 .3.
Remove t h e bearings ( 2 black disks on each end o f t h e bushing) from t h e drum s h a f t bushing p e r the 854 ATG Level Gauge I n s t r u c t i o n Manual, Figure 9 .3.
Use the reamer o r the #31 d r i l l t o ream out both bearings.
R e i n s t a l l t h e reconditioned drum bearings i n t o t h e drum s h a f t bushing.
R e i n s t a l l t h e drum s h a f t busing i n t o the gauge.
R e i n s t a l l t h e drum and displacer, per t h e 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.4.
"Unlock" t h e servo motor, per the 854 ATG Level Gauge I n s t r u c t i o n Manual, Section 8.5.
Connect t h e gauge t o the power source.
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ENRAF SERIES 854 ADVANCED TECHNOLOGY GAUGE (ATG) ACCEPTANCE TEST PROCEDURE
APPENDIX C FORCE TRANSDUCER CALIBRATION 1.
2.
3 .
; 4.
5.
6.
7.
8.
9.
11.
12.
Raise t h e d i s p l a c e r t o approximately 6" below the gauge flange by e n t e r i n g command [ C A I . To stop the d i s p l a c e r , enter command [ F R ] .
Enter command [WE=ENRAFZ] .
Enter command [WT=DDD] . This command disables the "wire-rupture'' p r o t e c t i o n .
Remove t h e d i s p l a c e r from the measuring wire.
Attached the 25 gram weight t o the measuring w i r e loop. The 25 gram weight i s the smallest o f weights i n the set and has two hooks.
Enter command [BT] . This command a c t i v a t e s a BALANCE TEST. The BALANCE TEST w i l l take approximately f i v e minutes t o complete.
A f t e r "FR" appears i n the gauge's LCD d i s p l a y , PET d i s p l a y o r computer display, e n t e r command [BF] . This command w i l l d i s p l a y t h e frequency measured d u r i n g t h e BALANCE TEST. Record t h i s frequency (FO) below: FO= Attach t h e 75 gram weight t o t h e 25 gram weight. smallest i n the set. Note: move downward (approximately 12"), perform step 1 t o r a i s e t h e t e s t weights.
The 75 gram weight i s t h e t h i r d I f t h e r e i s i n s u f f i c i e n t room f o r the t e s t weights t o Repeat steps 6 and 7. Record the frequency ( F l ) below:
F1=
Remove t h e 75 gram weight and attach the 150 gram weight t o the 25 gram weight. The 150 gram weight i s the second l a r g e s t weight i n t h e s e t . Note: I f t h e r e i s i n s u f f i c i e n t room f o r the t e s t weights t o move downward (approximately 1 2 " ) , perform step 1 t o r a i s e t h e t e s t weights.
Repeat steps 6 and 7. Record the frequency (F2) below: 
